Proliferative disorders of the aging human prostate: involvement of protein hormones and their receptors.
The majority of elderly men is affected by benign and malignant diseases of the prostate. Both proliferative disorders, i.e., benign hyperplasia of the prostate (BPH) and prostate cancer (PCa)-which has recently emerged as the most common male malignancy in industrialized countries-seem to be governed by endocrine factors such as sex steroid hormones, but auto/paracrine factors are involved as well. Age-related changes in levels and ratios of endocrine factors as androgens, estrogens, gonadotropins, and prolactin (PRL) and changes in the balance between auto/paracrine growth-stimulatory and growth-inhibitory factors such as insulin-like growth factors (IGFs), epidermal growth factor (EGF), nerve growth factor (NGF), IGF-binding proteins (IGFBPs), and transforming growth factor beta (TGFbeta) are meant to be responsible for abnormal prostatic growth. We investigated the existence of putative local regulatory circuits involving the protein hormones, human growth hormone (hGH), human placental lactogen (hPL), and hPRL, and their corresponding receptors in prostatic tissue specimens (transurethral resections of the prostate, TURP; n = 11), in the prostatic cancer cell lines PC3, Du145, LnCap, a virus-transformed BPH cell line (BPH-1), and in a normal healthy prostate by RT-PCRs and highly specific and sensitive immunofluorometric assays (IFMA). Neither hPRL nor hGH was detected at the mRNA or protein levels in prostatic tissue and cell lines, with the exception of 2 of 11 prostatic TURP-samples, which showed weak expression of the PL-A/B genes. PRL- and GH-receptors were expressed in all normal and pathological prostatic specimens. Surprisingly, PRL-receptor expression was not detectable in prostatic cancer cell lines. The trophic effects of exogenous hGH, hPL, and hPRL were investigated by cell proliferation assays (WST-I) in prostatic primary cell cultures and PCa cell lines. hGH significantly (p < 0.005) increased cell proliferation up to 138+/-3.2% (1 nM hGH), while hPL and hPRL revealed only moderate effects. Our data suggest that local auto/paracrine networks of protein hormone actions are not involved in the pathology of BPH or prostatic cancer. On the other hand, systemic pituitary-derived hGH can increase the proliferative response of BPH and PCa, acting directly on the target organ prostate, via the hGH-R. In this case, envisaged GH substitution in elderly people must be viewed at with caution because age-related declines in GH/IGF-I could act as a protective mechanism against abnormal cell growth.